09) msmttBHiima 

(43)Sie&DIB 
2001 *f 3 £ 15 B (15.03.2001) 




PCT 



(io) mv^'AM^ 
WO 01/18802 Al 



(si) mmnnft®'*: 

(21) gfgfciJMS^: 

(22) gfSttfilB: 



(25) BBUBOSS: 



(26) BBttBttSB: 



Gl IB 7/24, 7/26, 7/007, 7/09 
PCT/JPOO/06157 

2000 9 E 8 B (08.09.2000) 
B*B 
B*I§ 



(30) SfcfcT-*: 

11/254117 1999 ^9^ 8 8 (08.09.1999) JP 

(71) UBAf*B*B<±T<DJ8£BI=oi>T;: =Kfc 

^&i££tt (MITSUBISHI CHEMICAL CORPORA- 
TION) [JP/JP]; T 100-0005 AO) ft2T 
§5#29 Tokyo (JP). 

(72) j6W*;fej:tf 

(75) *W#/UBA r*BlCOL^T0)*;: 



(KONDO, Joji) [JP/JP]. £>RIE& (KUBO, Masae). 
[JP/JP]. (KUBO, Hideyuki) [JP/JP]; t 

227-8502 ft^imm&tiftmmmism&iiooomik 

= Iib?(*^a «£& v £P&r?rfc Kanagawa(JP). 
(74) ftSA: SBB ^ (SAN ADA, Tamotsu); T180-0004 % 

t*;U5PSTokyo(JP). 
(81) }g$B r^pty: US. 

(84) }g£B (& 3 - n V * (AT, BE, CH, CY, DE, 
DK, ES, FT, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE). 

Bft&MM: 

- BBflS««* 



(54) Title: REWRITABLE COMPACT DISK AND METHOD FOR MANUFACTURING THE SAME 



(02 





o 

00 

oo 



© 
O 



(57) Abstract: A rewritable compact disk provided with a rewritable area for compatibility with a CD-RW, that is a RAM area ( 1 05) 
and a read-only area, that is a ROM area (104) on the same disk side, wherein a phase-change recording layer is provided to both 
the RAM and ROM areas, a wobble groove is formed in the RAM area, information is recorded in the form of amorphous marks 
formed by projecting a recording light beam, information is recorded in the form of an array of prepits in the RAM area, and the ratio 
|I r l2|/|I r I 2 | a of the push-pull signal value before the recording of the RAM area to that after the recording lies in the range between 
1 .05 and 2.0 when measured by means of an optical pickup used for wavelengths from 770 to 790 nm and having a numerical aperture 
of the objective of 0.49-0.51 or the ratio IIi-IzMIi-IJrom of the push-pull signal value after the recording of the RAM area to that of 
the ROM area lies in the range between 0.78 and 1.3 when measured by means of the optical pickup. 
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T*fe<&5*5T»5. ROMM 1 0 4T*© 1 1 Ti^i 

gm n $0. 9 5 £jg*T*£<T5©tt$F£L<&V>. Uttil 11 

20 Tm^pegm^^-nrst ^'f^mmifctttif 

— RAMSil 0 5T© 1 1 Tfi^ISm n ^0. 9 0 5i^. 
T*£<^5©te$?i;L<&^„ T&b^, RAMii|10 5t11 H 
25 ££f|igfi£;fc#< L<£5 £"t*£, 1 IT, lOTftffiT-^OS 
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i c e < & o T£\ ^ $ jE«fc/x* - >#&#ai-frfc 

<fc9#*L<tt, ROMMl 0 4<Z)E FM^Pfa^-© 3 TflJ*BEH 
•Rtll T{t*HgII&£©Jt (ra 3 /m n ) ROM ^0. 4 5&±T&*. 
10 RAMMl 0 5®E FMSE»«^0 3Tflr«Siat 1 1 T 

M£»lft£0Jt (m,/m u ) ram^O. 4 

1 1 TiffMm,,}^,^ I top T^$ 

figm 3 t 1 1 Tii^^ligm! ! tOjt (m 3 /m 1 1 ) «, 3 Tj|§ 
15 £**£Lfc??4MiH6 I 3 £ 1 1 TfW^K:*f*SLfcf?£<I^igi}i I x ! 

fc*3, 3Ti^igm 3( !: 1 1 Tffi^figm^tWJt (m 3 /m 

foLtzn£.m^mmi ^toit (i 3 '/in) 

3 T{I^mgm 3 <h 1 1 Tm^MmS.m^tCDit (m 3 /m 
al ) > *Vitt, 3 T«#lc*tfcb&??£ff#JI« I 3 t i i TMK» 
£Lfc3£fI^fi1BI n^Oit ( I 3 / I 1 1 ) tt, ROMMH1 04R 
25 tfR AM11 1 0 5 ©Vi-rnoM^Tfc, 0. 4 5£(± (iOHflK 
tto. 5 0^±) l;^5<J;3l;t5©^JLK dtitt, #*PIE#/h 
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,) , 3 TfB*tfc*NSUfcMfi*HBlg 1 3 t i i Tfi*tfc*hs 

Litn&is^mm i X1 tojt ( i s > i X1 ) #K:±iBttfc<» *s 



10 Asym 



I slice J_ 
hi 2 



x 1 0 0 % - (4) 



t^S.ROMiil 0 4Ttt7>'>* MJfU&*-2 0%Sk±2 0% 
KTT*D. RAMSI1 0 5 ©E FM£fHI*t*1E»&07->>* h 
15 'Jl^-15%E(±5%^TT$-50^Sb^ 

S SK, ROMi«l 0 4tRAMMl 0 5 £©g*£0t^©JtR 
. topRoii/RtopRA M **0. 7K±1. 4 5KTTSS«SLU. <fc 
9$f£L<fc£, 0. 8 5&±1. 2 0^Ttt5. d©«£, ROM! 
*1 0 4&tfRAM«tf 1 0 5®Pi««T©*^:S»*R t0 p R oii. R. 
20 opRAM ll tit) 1 5 %R±2 5 %^Tit50^tUK 

ROMlll 0 4tRAMMl 0 5 £©S*£SJ$© 
^R t opRo M /RtopRAM^0- 7£l±l. 4 5aTO«lrtCXoT^ 
tltf, H7-f^ROM^l 0 4iRAMill 0 5££Slft«K:7 
^-feXL7c*§-&T&oTt>, ROMiil 0 4TOS4TO^RAM 
25 «* 1- 0 5 TCD^4fi^©ff ^M(C*3ViTMf^^©^W >«SE£«fc 0 , 
IE m fc J \* - > £ ^ * ffl ^ £ <fc "5 K 75: -5 . 
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fi<fc*J:3K:, ROMII1 0 4tRAM|il 0 5iOMl;^t 
y (9n — X Vyytr : W%.\Z2 x 7 5 + h#) 

fco, u-K-r >««§is:tt£&g#i&s. ^tuc^o, rom«i 

0 4*5RAMi«l 0 5^g««£7£-fe;*L;fcJ§'&"C&oTt>, R 
OM««l 0 4i4^RAM««l 0 5 ^O^frftMl^ 

\z ¥ <i > 5H 6 T # & <fc o \z It £ . 

Z- Z\X\ m±KttmR t0 pliE FMgSHg-ff© 1 1 Tffi^l:^1-5 

Rto P = Ro x I top/ I o • • • (5) 

i top &E FMMf(D 1 1 Tm^ii*fis-r^M^m^ 

fc*5, ±^i©J:e»(C*f^Il/>XPlP^NA^O. 45*^0. 5 0 1: 
0 0±fcHSit$n*^— !ffcf-Ag**/h$<&-5«|fii*t«5fe8& % 1 1 

topROM> RtopRAMftK£^£Xfr6fc^. 7y7;^>h7X 
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^co^-&, '&&tz>£5iz. Roummi o 4\zm^mnxRoum 

5 ttl 0 4©E*Mfs*TtfT*>!K ROMI^l 0 4©talf$R topR 
OM tRAMM^l 0 5 (DM.jz.Jx.M'&R topRAM®^R topROM 
AM *«kD»*Llrv|Bffl (0. 9EJLhl. lO&Tf) fctJpAttfcf, ±i£© 
ckafcy'f >WlE&fT&fcfc<T*>. 0 4£R 

AMM 1 0 5 £Catt«C7£i:;*Lfc*£KfcjE?*fc/^->*tt 
10 ^ttiitScfc 5 

>®«£&££Lfctr>fc«>, ROM««l 0 4 tRAUmMl 0 5 t 
£ lftOCD-RWCKtJ, 3>£:x-*®*f»B1t£il£LTJBV><5 

15 ilCi^H, ROMlil 0 4©MU$£~BfTROM«l 0 4 

©|^PR topROM iRAM||l 0 5<Dm*KMmR iopRAii <Dit 

RtopROM/RtopRAM^ctDffSLVilga (0. 9&±1. 10ETF) 

t?*«* ROMi^i o 4\zm*WLV2>\zfc, mxu, ms, m§ u) , 

(b) \Z^T£o\Z. ROMMl 0 4©7>J tf y hfW? 1 ) h 6 

20 o tyj tf^ h 6 o tora^sfflt-e-f tf? hno±£?if (#i 

*.fcr«tr*i») 7 O-e-pfcCckSfc-rtttfcfc^. O^D, 05, 06 (a) , 
(b) l:iTJ;5l:, ROM^ 1 0 4 O&tiy h?"J 6 0 K#l 7 0 £S 

$?^l<«, RAMg^i o 5 tmv&ofcm&vtt-rK* ROM 

25 fittl 0 4&S©j£tr>fll7 OO + tey h?'J6 0 J: 3 fcJ&ifi 

H-rn«, RAMil 1 0 5tROMi^ 1 0 4 <h<DfI^fffi ft 
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*£fcf^R top ) fc*. d©i§£, 17 011 

ram««i o 5 \zmit>tiz>£ftmtmc&?tzffii$vif?'<<, m 

i^££3 0~5 0 nm<hU SSSSrO. 40~0. 6 0 u m <hf 
JfSbli. #f7 0Og|i$«yU tfy h 6 0(DmZ (Z\Z\T*\,Z6 0 

~ 1 0 0 nm) .fcDfcSKfcoTHS. 17 0©t@tt:/y Ify h 

£tz. 07, 08 (a) , (b) \Z7jkT£o\Z, tfy h?U6 0 

KtC»7 1 Sig^SiatLT'b.fclrJ. O£D>07,08 (a), (b) 

7 1 &mm\*&U. fc*5» 07.08(a), (b) 17 114 

$&. »7 1 0B£Ji:/y £y J»6 00852 C:tH60~10 
Onm) ii)fci<LT^5^ ^"'J tTy h 6 0 ©ffi$«fc D t>fl!<Tfe 
^^^^1-17 1 ©fitt^U fcTy h 6 0©fiJ:D LTV><5#, 

try h 6 0©««kD<bl2;<T'bau. 
^©.kSfcROMfHttl 0 4tCt>*»7 0, 7 1 $f^tn(l §gft*pf 
6 1 0$5RAMI«1 0 5©{§-^ffi Mlt$R topRAM ) 
tROM^10 4Oi^i ft*£|^R topROM ) 

-&^ir<&^ ROMMio4©t^i mz. m±K%mR topRO 

M ) tRAMfi*10 5Ollt« **Rj**R topRAM ) £©5 

mR top tf±z<mfcz>t. Roummi o 4*&ram<i«i 05^ 

XttRAM«#l 0 5*>&ROMfH«l 0 4 'vJ&K^K Lfc^^lC. X 

^i/^;^rtiTLs^, lEmzn^x'^r^tzib, Roummi 

0 4t;fci7 0, 7 1 Wt^utT'ROMi^l 0 4 (DWi±fcttm 
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R . opRo M £~BfT, ROMI^ 1 0 4tRAM|« 1 0 5 t<Dfc%tm 
AMMl 0 5©l*g»$R topROM tS^W< 

fc*5» ROMtll 0 4tRAMiil 0 5 <h OSIt$S6*/h £ < f 
^OlCRAMMl 0 5©I^lt$R topltAM 5±^:it)^f» 
tlS**, R'AMS*1 0 5 0«*Sit¥R topRAll *±tf«J;pfrSi:, 

oTLi^fctinOTRAMiSl 0 5m50ttjfSl/<&li. 

u©J:5l:lTROMi^l 0 4 M7 0,-7 1 
tfyhftPwttO. 40~0. 7 0 umtb, fcfy P d tt 9 0 ~ 
15 0 nmtt5©^ffSl/K 

u©i5tROMfi«l 041:170, 7 1 £i£tt34§£f;:kL 

ROMI^I 0 4lCi7 0, 7lMT5t, ROMtl 
1 0 4®«*g|t$R topROM ttRAM<g#l 0 5©g*£U« topR 
AM tlSra*fS«ST?T*«*3&^ MZ&m5, 06 (a) , (b) (C^T 
•fcSC, ROMi^l 0 4©^'J tTy HOtTy hg££Pdte, #17 0© 
01*^±a<&5OTR bot tom ^±M, ^niC^D, # 
a*6lima!i«m 11 i«/hS<!a:0, £©Hr*> ^v-y=L^)Vm 

8SPd£^S:T&±fc:«§< Lfc<T«fc5fctr>. -JRK. has* 
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^Tli. RAMMl 0 5iROMSil 0 4 £©{8^HI 
5 m±K%&R t0P ) Z££>i*: J $>t<tZtzsb\z> ROM««10 4 

Mbu^ 04CDC (jtifE) (DCTfe) £RBIfr5 

wuirtz><kD\zt!L2><Dr$>2>o "tzr, romi® i o 4 cdc^s 

^lltSutt, RAMStl 0 5tROMMl 0 4 <h©^^M 

<hd3T> ROMi^l 0 4®yj tfy h^J 6 (HA, £ * WT 

20 3*6 1 O * 6 H»ie^7 K ^fSHS ^ t 1 

tfT*tl<, ROMMl 0 4»C*ViTt>^7*y;UA»eiPI«!fi^7HU 

0 4 t RAM11 10 5 £T|W|$m^7 H i©^ttS^S^^) 

25 *S. 

d © t° >;/ h JO 6 0 ©jS»<fc^*^JKS«NWS ROM tt» V*7)WD 
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MiW * ^SflNWS ROM (:^t>T, 09 (a) , (b) 

0 9 (b) tJROMMl 0 4<D*y*7)V9 0 £*rt*3fc!y h#16 0 
&7jkL~C3o 0 , 09 (a) H^n^CD^^-^^g 0 £#T£fc:y h^iJ6 
O^^ibtlS I j- I 2 ft^M£^LT^5. 

^^•^;u9 o (DMfeZa trzt. tamo) i j - 1 2 m^mt i 

y§T3. 75:^3. 09 (a) Ai^77^>^^LTS4L, 5 k 
Hz(Dn-/iZ7j )l?%mLrz'&<D I I j - I 2 I {§^<Dtr-#MT& 

Hf^CDSy^K&^Tte, 10kHz~30kHz OA'> K;U7>{ )V 
ffi5£ (6) KJ;D£«£n5. 

I w 

NWS rom = ^~F=- 

2 x Ax 

l?Sb<tl \Zy h^iJ6 0©')t7 , J^OCNRlli2 6 dBJ^J: 
RAMiM 1 0 5<DM&itV*7)imnmNWSfc. ±fSit (6) 
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izmCTfemZtl, 0. 0 3 5&U0. 0 6 0KTT*0, EFM^fB 
ffi^*BH»S90^*y^flr^©CNRM**3 5 dBW±"C*0, EFM 
S£Hft^£BS&<&£:*:/;i'M0CNRfij&*2 6 d B&±1?*£®# 

5rom^i o 4coyu try h^u 6 o mm • s4ofc»©h7*; 

*>^fHII#±@«-e»SRAM«tf 1 0501 6 1 <hT*«, 

MftfCfcfy h 6 0&tf#f 6 1 <0J£:Rl::*#fcffi£j&*£i;*£#;t5n 

10 5. 

-T ;w a** < m u z> z. t it^n s n a . 

**2fiJgffiTtt, B10l:it«k5l:, R OMM l 0 4 Kitt^u fcf 
15 y h 6 0*l^lSSnT*0, RAMitl 0 5 ICteHfirS 6 l&mi&t£ 

Sr-en^tl^ It^S. RF*t6 4©S&a\ BP 5 if! 6 1 F*3©!B#T 

d HT, ROMM 1 0 4 tfy hm*m&-fz>&}Zv h 6 
20 111 (a) , (b) (C^Tck^tC, fcf-j/ «£P d£60~100n 
mtL, fcTyHiPw£0. 4 5~0. 7 0 /imitS^WSlH. 

J:D,' t»ftllTffl^a«m M ^&nn<&5. tfy h 



28 



WO 01/18802 



PCT/JPOO/06157 



*7<DMmz$,Z>tz$>, 1 1 TffSEiSm , , t ^ ^ y a 1 1 

RAMMll 0 5 (DM 6 1 te, RAMS«10 5^bi^n5 
^ y->a yjmtt^gJt* »S%it 5 t , #f$S£Gd£3 0-5 0 
nmtL, piliGwSrO. 40~0. 6 0 umt?Z>(D&1ff S L-H. d 
©efc5K?t^£Gd^i|gGw£l££-f 5il £££0, ^^a^JH 

--T'd RAMil 1 0 5©Hl*|??f 6 1 tLTttte^tttiff^feO 
012 t^-r«fc"5 fc, H e - C d tf- 1 ©i/- tf-b:-A 2 £2* 

-©tfTES (7) RtfiS (8) ©W»*j&0&o o £ (7) SK. 
(8) ZmiLLTB< OgwS^SSd^SS. 
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= cos (x e) ••• (7) 

5 '1 

1 1 2 sin 2 e ) (1- 2 cos 5) 
= ... ( 8 ) 

I 0 * z (1 - 2 e (1- £ ) (1- cosS) } 

fcfy h 6 0©<iRtXSStt. ifH*aaft(AFM) ££0, 
£0<fc 3 6 1 Stftf y h 6 0 ©JBj£#j£00F$LV> 

yt^j z?%mm?z>\z\z. Tmoumzmmrz. -rut)?,* 

££ft$i*fcj&«6» S3fcJlK:MltLTjffM0/^->£B3rr3. 

yt&&fi7xm&£T'mm-?z>£o ux^tz/^y-T-myt-rz z. t\z «k 

25 
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5 LfrLUifib* *%Wfc^<D% ; T4 7,2 10 0 ©RAMii 1 0 5 £ 

flS3Gd*J3-0-50nmOJ:5l:a<, ifiGw^O. 40-0. 6 

10 <KfclU-1f-«[fi*fi<r5^, fcL<ttlWPjR0/h$fc*f<»l/>;C 
15 LH. 

Tfc:b5, ^'7X1^8 0±K:jgj6fcl,&l^;* h!8 1 tc^/&-r^# 
fcTy b^J&tfiiilCJ&DTl/— tf-3tL*R8l*UT*)tL, lilt 

20 h^iJ6 0Rtf#t6 1 *»Jj-fcS«5 0 £JgjSdcLfc©"&, *B*fcS!E 

SiifiKjSDTl/vX hM8 1 \ZU— tf->feL&BSI+-r«RCtt, 01 
4fcitJ:5C, «»*©U— lf-3tL 1, L2^, Hgt51/-+f- 
ftffi±#, U-lf-ftLl, L2 0jiTf^r|fiItC»LTSit^|RllI-S5S 

#^XS&8 0±lCML£U> f X M8 1 (C^fig-r^# 
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7'U tfy h^J&tf^£J«L£TX?-jBiCM£f£$U 

7 *>/\ e -£f£fi!cU KMX? >A°- ^7°'Jtf 
5/ b^"J6 O0«6 1 £t£tt£M5 0 ZBf&LtzO)-*,, Witmtm 

5 is 2 zntfzmmjjmz&^T, 

m 1 5 \z*?£o\z, \/-+f-ytL 3 <Dmftjj$uzmLTmmijfa\z 2 . 

5 X 1 0 6 lB\/mU±. 2 5 X 1 0 6 II]/m&TTJIKj£-&&^6 fig It h 

mi z\z*&ytj5mzm^z>m%mw.v>-m*7h-T. 

013*, 8MI9«U— !f-fg£gg, ^11, 18, 23, 24 
lit-AX^'J7^-, 15, 2 0, 2l\tKMm. 14, HIlTtf 
15 M^. 18«M^gg, 2 5«M^I1/>X. 2 6ii7^hl/yXM^ 
i$M$nfc^7Xi«T$2> 0 Is-^-fttLTteA r 0>i£ft4 8 
8nm, KrOtfi4 1 3 nra^M^^n'S. 

U y*- 1 1 HckO 2*<DU — tf-hi-A 1 2, 1 3 K#i!l£*lSo W 
20 — if-tf-A12, 1 3 «^-tVetl3fc^P!gi 1 4, 17l;ioTM 

<i>m&&2 2. 0 5 KH z TFM^!!£n£#&1i$B£^T<fc5ft'y-* 

U— tf-k'-Al 2lih'-A7yj7^-l 8l:ioTk- tf-t:- 
25 A 19, 2 2 iZftmZtlZo ^O'&l. 3 l/-it*- H-A 1 3 , 19, 
2 2 «SUM2 0Rtft:-A77°U y^-2 3, 2 4l:ioT, #^7 
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S«±T, StiiO¥g^lRlt-atg±tM^, ft-DV— tf- t*-A 1 9 
<h2 2ttU— if-fcf-A©-«l5a*St,>£mfcD£5J;5£Eg£ft, S 
e»IIl/— tf-ti-A 1 3 tel/— tf-k'-A 19i2 2©*£>£&3=k? 

5 J¥£ 9 0 h 1/^7, hll^«J&£ft£#7XS;K2 6 £ 

»i£&l. 2m/sTEfe$l d©±{C, #taU>X2 5 Srtfifcf Lfc 
1/— tf-ti-A 1 3, 19, 2 2*MI*f5<fc. dflD7* hU5?^hK 

#sfts*i3. d*i£7\>k& ^^(ommmx^mmm^no z\ t \z & o , 

fciy h 6 0 £fc«#t 6 1 SJ^jsgf 

±5ftU-!f-A7-TU- tf-tf-A 1 3*flRjfr*t» 7* M/v 
-7j, RAMilcl 0 5©I^l:(l k*-A19, 2 2$Iltt5 

Ll, L2£, BS?t"*U— *f-tf-AI^±*<, tf-ftLl, L2 

•7 ^-^9 omsty h3*J6 0 *mjf? SIRfctt, 3t&Wg 1 7 
©&£, B^Lfc^ftfiftgSflna., I/-— If— If — A 1 3I> j£/&£n 
5tfy h^J6 0j&« + 'frffifc»2 2. 0 5 KH z TFM^iH^nfc#lte1f 
25 $g£irf ck"5&'7*:7>9 0 £^fOi;5(C^gii^$it^. 
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fc#s» mmz. e-Ai 3*ey hft^»c«fc03a«^piuTBg»Le 

ai<»>fc"rs«l:'5.fcLTfe«kVi. 
(@5fc#&2) 

-AX^'J ^-11 (let 0 2*<DU— tf-h:-A 1 2, 1 
tl*. l/-f-7ttLTttArOil4 8 8 nm, Kr®Sl413n 
mfc£#ffltr>Sft5. U— if-tf-A 1 2, 1 3 «^tt-i?ft«!igg 1 
4, 1 7 £J;oT3lg£P£*U If- If- A 1 2 0#j&*tt 

15 iiftggl 6IU0T, 5MHz(DKJi&|fcTl Omr a d<DS&{Ift£ 
tl^>i:i^^(C» cni3J:D»J5Jc$n*.36rtj(l3&«'t»iC>««[ft2 2. 0 5 K 
H z TF MXHSft&y H U*1ll«£&T«k :/Jl/£#o <fc 5 \Z 

V— tf-tf-A 1 2lif-AXyj 7^-18 iCiotl/- tf-tf- 
20 A19, 2 2fc#Sd$nSrt*, ^©S^OU— If-lf-A 1 9£B^l, 
fc^JSRST?*?), tf-k*-A 2 2 ©^fcf-A* «^-2 3 

-e<D&, l/-1f-fcf-A 1 3 tU— tf-t*-A2 2 ttt?-A*7D 2/ 

25 '**«U>X2 5CAI#-rs. 

JP^ 9 0 0 A®7* hl^X h!l#M«/&£n£#^Xg&2 6 $ 
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■tf-t*-A13, 2 2£!»**T5£. CI © 7 * h 1/ ->7 M8j&<«ft3 ft 

-2r, RAM(|«10 5O»^l:tt, ttfc 1/ -if- tl- 

A2 2 £Ba#t-f5<h,7* hU5>* hfcat8tt£tt«5fc«jW8fifc$n*. 

£tt&^fr\ 5 MHz fc©Kfl»reU-1f-fcf-A*aM3fcLTV>* 

15 EI 1 5 \z^r^o\Z, V— tf-^L 3©3iTT56riRlfc»UTSE^|fi]K: 

2. 5X1 O 6 0/mBl±, 2 5 X 1 0 6 Isi/m^TTSft 
Itb hM8 1 £Bft$it5©*W£L^. ^7L«»^ftl. 2m 

/ s TleJi|fc-r5S«K:2tLT&3~3 OMH z <BiMirT?a«03fcS'& 
«3*£*«2. 4m/sT&nf;£> 6~ 6 OMH z ©iSM&T-^gil 

*£y 0j&*»P&Eafcft2 2. 0 5 KH z T?FM3Efl$*'lfc#Jfi1* 

Al 9, 2 2£7*7>9 OlC£fc>tfT:fcS«LTML#l£^fi)cL 
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fc#&, mmz. f-Ai 3£t:y hmmz^Ki^^mLxmMb^ 

m<mytt %£D\zLTb£\,K 
±tmytjj& i wmytum 2 izzonzntzmytrnfrfiyzmfo* 

15 2 £#T3^\ * L < ftfBg*« 5 2 <Z)±TK:&SJI 5 1, 535; 

mmms 2©±ri:§ii5 1, 5 3$itt5i^i. 

1 0 nm^b 5 0 0 nmgg^IJLH. 
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vitvizm^zzttfTZz. utib©itt, mtto* &{t®. 7v 

1, 5 3S»*-#:»i:'bVi5. 

10 SiS i0 2 , Z n S £4&±£Rfls«K ZnStZnO, ZnS-Si 
0 2 -TaO x , ZnS-ZnO-SiOj, fet'Ofi^JftU. 
iOIt sB#4t14 ^#«-T 5tin^ ©fll ©M^gtt AMl^ jRH 

15 p = £mi p i (9) 

m i : &$Lft i 
p i : W&<Dr%)V9&9L 
ftKJI (Sft&JI) 5 1, 5 3O**^10nm*liTil55i:, ifi 

20 fcfcSfc^flfaj&s**. ftfllA (^m^S) 5 1, 5 3©J**# 

5 0 0 nm$g^.^t^i«:g#0rtMtMt0#ftttt©i^ 

S&5 0 £fBi&Jf5 2<Dm\zW A$n-5«II (T»«»S) 
5 111 *Mc,fcsaMR£E£»ili!lT*&g#&'K 5 0nmK±« 
25 L^o 5 0 nm*itlt 105ILt-/t-7^ h^CM^lM 
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2 0 0 nm<fcDJPH(S:13»l5 2±©iM^iS5 0 ±<DmBVlt± 

E»Ji5 2tEjt»5 40|BHc#A$tlSft»Ji (_hg&&Sl) 
5 3 it. BUM 5 4<D&jeWM<D1tito\Z\t')>fc< tt> l 0 nmKlS^ 
gT&-5„ 5 0 nmck OJS^i, ±»««Ji 5 3 t) ig 

&±g&#SJI 5 3 ©ffltffttl 0~5 0 nmOlBHTttSiV^j&silDjgL/ 

15 m$t?n&. ±MSI5 3 0KJ3«3 0 nmWIJL^. 

»IMt*Jfct!iEtt#<T*0tfW2»T*3. flAtf, 9m/s«±0»3a 

mxmm?2>M&it. ±^ummmm\t2 5~5 o nmgi^ju^ 

»«S^iS<)&:*fc«>S*aa©«'&tPl«K:±afi£fl|Ji 53$JI<t 
5ilt^tft5itt>*5. :©i:f±MiI 5 3©HiP«2 5 

25 ffi^ftiSiJI5 2 t LTf«^©i« ^ 

GeSbTe^InSbTe, AgSbTe, AglnSbTe, Ag 
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GeSbTe, InGeSbTe 5*13 £J| • 

5 ^bTS5, 

ftfcfft:LV>«3Mfc£iB«Ji5 2 0fflJ$tt, Ma w (S b z Te 
!- w -&^ (fc/fU O^w^O. 3, 0. 5^z^0. 9, Matt In, 
Ga> Zn,-Ge, Sn, Si, Cu, Au, Ag, Pd, P t, Pb, 
Cr, Co, O, N, S, Se, Ta, Nb, V, B i, Zr, Ti> 
10 Mn, Mo, RhXtf#±S7C*a>S8tfft*#fc<£fc-a) frbte 
^ClfiKliO^w^O. 2T&9, 0. 6^z^0. 8T& 

#fpj# 5 ©Ernie ctntf, «sg&#tttt£j«#"r*5 sbiTe 

CctoT^SO, Sb, 0 Te 30 MM§Til Sb/TeJt#:*#H 
ftT^3G e Te-Sb 2 Te 3 , InTe-SbJe 3 iK2 7C^iifi: 

*l^l:J:nH CDHiig©'>&< <h*> lfgj£ (1. 2-1. 4m 
25 /s) *624§» (28. 8m/s-33. 6m/s) <Dj£^ffl©8§l 
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£D&£L^-mtLT, Mba.InjJjSbr.Ten, (fcfc'U 
0. 03^al^0. 1, 0. 03^/31^ 0. 0 8. 0. 5 5 ^rl 
£0. 65, 0. 25^t?1^0. 3 5, 0. 0 6 ^ a 1 + 0 1 ^ 0 . 
13, al + j31+rl + ?).l = l, M b it A g Xit Z n 04>& < £ 

5 —w tzzu&Ltfmtfznz. 

cfcD^SKtt, ±|2M{;;£^T, 0. 03^aUO. 1, 0. 
05^/31^0. 08, 0. 6^r U 0. 6 5, 0. 2 5 ^ 77 1^0. 
3 0, 0. 0 6^al+/31^0. 13, a 1 + 0 1 + 7 1 + 77 1 = 1 

10 HOffljSIBBtCfcHT, 1 0 m/ s jfi< $T ©t-/t- 5< b 

2(Dte(0^JtLT, Mc v Ge y (Sb x Te 1 . x ) x _ y 
_ v (fzfzL, 0. 6^x^0. 8, 0. 0 l^y^O. 15, 0 ^ v ^ 
25 0. 15, 0. 02^y + v^0. 2, M c it A g Xtt Z n £>4>& < t 

tit) fcs&jfcj&i&tfens. 
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5 I nWffiffll^t^iGe \Z£Z>WMit<DL\Z< 2 (DWHj^Vim? Z> 

TztbiZ. Mda 2 Inj3 2 Ge<5 2 Sbr 2 Te 77 2 (fc/cl, 0^a2^ 
0. 1, 0. 001^/32^0. 1, 0. 01^62^0. 1, 0. 5 
^72^0. 8, 0. 15^7)2^0. 4, 0. 03^)32 + 52^0. 
15, a2 + j82 + 62 + r2 + 7}2 = l < MdttAgXttZnO'M 
10 <tb-m) &£ffi/&£/m>Tt><fc^. 

Bmms 2<DmWtl 0 nm*^ 3 0 nm^iSl^Jl^. fE&l 
5 2<Dj¥^l Onm.tOi^t^ItMSttiCWoril:^ 

10nm*ittt£Wi<aOtf, 30nm<j:DSl^ 
20 l5 2at^±T©§H5 1, 5 3 (C^LT, ^OjgL^-A-^-r 

mmmzn/^xttzD^-r^o mm, uvmLx-^-?^ ym>k 

25 \Z, i^iL<«2 5nraKra§^WJl/K 
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tmrn 5 2 ©ssa/u^sso 8 o %^±, cto»*t<« 

£&»£f£/£LT^«!lT5C:<»:t>T#£tf«, ±12 (9) JtiH 
5 T. &f&#£> ; E;i/iig£, ^7cm©^%(z, n)V*7&ms:&5inoft 

X0M^£7 h5y#tf-x>^3l (atomic peening x&m) £V> 
15 5. 

—JKWfctefflSnS A r fiXT*<DZrty?T'\Z7 h 5 y £ tf-X>^ 
(atomic peening KiD. A r j^AAfy ^RfcgAStl*. 

l+CA r*KJ:D, 7 h5 tr-x>^* (atomic peening 

20 -ArMfmmt^ti*L,ig©^l^i^$W^. 
— A rS*^ttntfifi5x^;i/^-Ar ©B6it**»L<, <£g«K< 
fc* fcO®, K+tcBlOjiSnfeA r *«*0SL^--/'C-7'r M5£S 
?i (void) tfcoTflrttJU *0 jgb©WXtt*^fcS-e-S. 
SE»Jitt*<DaSfcA rfttt, 0. lSfXa±, 1. 
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# < ±gS^«#:l S^lTfc, ifc&3&*#8Ift"T? £ 5Au,Ag. 

KS*Sa#:©^e«SS!W. »JBfiittefc#©&«>, Ta, Ti. Cr, 
5 Mo, Mg, V. Nb, Zr, Mn> Si 1 5 a t % 

KTiillt^WSL^. #l:All-z Taz (0<z^0. 15) 

10 fcJ6H5 0nmK±*«aSl/K JKI? 5 0 0 n met 0 4fc#&3&* 

<ft50T5 0 0 nmKTitSO^l^b^. ±SB&K1 5 3 ©KJP 
#4 0 nm«±5 0 nmJ^T©*§£tCte<NHC, 5 4Si«^e^* 

15 &±KEU&iBSJi5 2, #««5 1, 5 3, 4tt7/1-y^ 

iH»»ffl^—fyh, fiiaii^-yyb, ^s*«^ttts»s*r 

20 ttOiB^6t)«nT^S. 

*^Hj03t#W1f^fB&ffl^#:©fBiiS 5 2 it, 7Xf^«I (a s 
-depos i tttj^ jSJ*ffi£©tttB) tt#MT*SfcJe>, lOJWtt 

25 5. £<BIg£?oaiJil§ii{t(!:<fc.$. ffl^C 03O8l*6IMtttft+~'&5 V 
□ >e£fciRo I/— if- bf - A * ©€1" § x-Y X * KUtlftS d <h tc 
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® mitt ztz & \z\z, ®m®mt&G?j>T*&z> 0 &mms 1, 5 

¥*f#l/-+f-ft) $5^tt§i5'0-SIitm. Midi 1 ~ 1 0 # mS 

mm^^t\z^Lx 1 ott(Di\z®nitmffl$:mffix*z. £.m&&±m 

15 [«JB0!|] 

(HJg^J 1 ) 

20 ii4 6~5 4mm©ISB$ROMm^t U :*U>v:/y 

^«»t«£ofc»>*^9 OK^ST HU^«a*«fO«i$ 8 0 nm, 
410. 6 0 //moyj tfy hSrlfctt, Eg 5 4~1 1 6mm©fgB£R 

$g£&Ogi£4 0 nm, *S0. 5 5 0 MmC^rti^itjfc. &£;/U 

1. 6MmT&3o 
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fcfc, Eft^Sc 1 El 1 3 {C^-r@^gSlC^3^T, V— tf-ft 
tLTKr0i!iS4 13nm5fflU > iOtNAO. 9 0<Dft<®}U>X 
^iLT, iMl. 2m/ s ^®&-TZ>mm.k{zm%Ltz 0 MvYK 
J&ffl k'-A 1 3 tti&gift 0 . 26tfm, fc: - A 19, 

5 Bg^JO. 3wraiL, tf- A 1 9 t tf- A 2 2 ©iMte 0 . 

IM2t(t 01 3 (C^1-^^gg(C*^T, tt*-^tLT 
Kr(D$fi4 13nm5ffi^, PUPg&NAO. 9 0 1/ >X£iI L 

T. 8li£gl. 2m/sTlHlfe-r^*^±ICBg|*Lfco tf-yh^fiSfflt: 
10 -A13«fig^0. 2 6 jam* mMfcm\L-k 2 2 tefigltJ 0 . 3^ 
m£U t-A22510mrad©ftgT, 5 MH z T^iSilTt^ii 

ffr&U £ ££#'J#-#*- h£ It Oj&^Lfcfig 1 2 0 
15 mmCr^X^lfi^fflf bfc„ 

&#Tfro£o -r&fc>-5> 4tfJ!tMg3 5 0*0, X*>/1-flJ (S^fll) 

£Mgi i 2t:. Bjmm&m&m l 07t, x^-wsi o or, 

*y h/i>??asi 05ttL. 3tmmm8 o s uu>. sis** 3 6 h 

20 ^l^rM6. 8®tLfz. 

#S1£±tC (ZnS) 80 (Si0 2 ) 20 j&>e>fc£jp$ 110 nm0S 
lIiAg 5 I n 5 Sb 60 . 5 Te 29 . 5 #>£&3JP$ 1 6 nm<Z)|3®JI £ 
(ZnS) 85 (Si0 2 ) 15 *5&5f $4 4nmO«aitAl 99 . 5 
Ta 0 . 5 ^^5S$ 2 2 2 nmOES^fcSJI^K&l&Sft&JII&fc 
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£®ftfE»jfiH*:0K:*f U N A 0 . 5 0O^«l/>XaQCSfi7 8 0 
nmOlz-lf-SfflU, fS£/t7-0. 8mW, 2m/s(D 
fcfMlfc^T. ROMiR«R^I2fi8aR^I2»«©RAMffi«©SIM 

5 ff-ofzo 

RAMmmzfc. NAO. 5 0 ©2f ft U>X]fttfj&g 7 8 0 n 
m©l^-1f-£ffl^, |BftA7-l 3mW. Hiig2. 4m/s0|# 
TE FM£ilM©7>^AA*->£ia»U B2S&©RAM««£ 

10 ROMii, BB»iKIRtffB»&©RAM«#©7y5'a:/ 

JHt-*Hi (PP) , 7y7J^>h77M (RC) . ^ * >OHf -^© 

cNRfi (wcnr) , m#{£v*'?)i'mm& (nws) , m±EMm 

R. top (*> . EFM^Hft^©l lTf|^figm n (m) , 7v> 

* h Uffi (A s ym) Sr^To 

15 ^ in?, rom^. BmMRmm'&e>7yzs3.7)im^mp p«> 

I I I" I 2 I ROM/I t opROM> RAMfi«C|j|fl/WS»ftl/ 
20 I,opRAM*^"5. 

2 ROMflR«RtKIHSW©R AM««©yy ^a^KS#tt 
©it, fttf**£ftN|sc!>Jt*5K"r. 

* mist £ m t s& t & 7t x w x * © Migm * fE l & c 

25 
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ROMi^ 1 0403 T{i^igm 3 <!: 1 1 Tlff^gm, 

zmmmoRAMmm 10503 Tmm^mmm 3 t 1 1 rtsn^mg. 

m n i©lt (mj/m n ) RAM &0. 5 5T&ofc. S&fc, S^^ffi 
5 2 £«kSiBS&0R AMU 1 0 5 0 3 Tft^fUgm 3 <h 1 1 Tim^ 

(Jt«m) 

d©Jt^0iJ ROMiil 0 4©fc?y b$?£P d£l 2 9 nm, 

ISO. 52/iraiL, ±j6©HJfif9 1 <fc 0 fc!y h 6 0 Lfc. & 

10 RAMMl 0 5l:^^Ttt, ±5B©3feJIWl <h|WI C tC Lfco 

£©££> RAMUMl 0 5 ©f5g^©7y v^Jl/M^ffitROM 
£%1 0 4 (D7y z/3.y°)ltEnmt<Dit I I 1 - I 2 I a / I I 1- I 2 
I ROM (t 17 5/3 9 =4. 4 9Tfcofc. H © J: 5 IC±j£©H» 
IBfcfcHT, RAMtll 0 5©iH^^©y-/S/3.7 p JWffi-^fii<i:ROM 

15 m.m 1 0 4<D"/y i/*.7°)H^nmt<Dit 1 1 j - 1 2 1 . / 1 1 1 - I 2 

I ROM tLTff £L^IbH£LT^£ 0. 7 8ELkl. 3£*T©ffiS£ 
*#<ftftfc. ROM«*10 4©llT»^l§!m n li, 

0. 8 4f*ofc (01^=0. 84). ROMitl 04©7 

y7^3>h7XMRCIl 0. 4 8T$ofc (RC=0. 48). 
20 d©^m, R AMIS* 1 0 5 t R OMffi 1 0 4 t 0 ST 

(JtR«2) 

£©Jfcta#9 2T«,ROM<K«l 0 4©tfy hi$Pd$l 0 7 nm, 
IfyHIPwfcO. 42tfmiL, ±K!i©^«J 1 £ D tf y h 6 0 £ 
25 8KU tTy hePw*»< Lfe. RAMfi^l 0 5Kt)^Ttt, 
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1 0 4©y*r>a^HlfIJJt'hS*ofcCT, <?Z1Z1b\Z\£y 

' jg« 1 0 4(Dy°yi^=L^)l^^mt(Dit I I a - I 2 I ,/ I I x - I 2 
5 I rom&* 1 7 5/7 9 = 2. 2 2T*ofc. ^©.kaiC* ±^©HJ6 
JggC&HTRAMMl 0 5 0Eft&©:/u/ ->3.y;Pf=^ffi<!:ROM 
1 0 4 07 r y>a^m^ffit©jt I I ! - I 2 I ./ I I i - I 2 
l 8OU tlTffiUHttltLT^50. 7 8K±1. 3£*T0®B£ 
ft«tLT^f <^*lfe. ROMi^ 1 0 40 1 1 TfHt£iH& 

10 m u U, 0. 8 (m^O. 8 1). ROMi^l 

0 4 07>?7^>h7XMIRCH 0. 43ti&of; (RC = 0. 
43). 

RAMllil 0 5 tROMlil 0 4 tO^JDIfcOgT* 

15 (HJgflJ 2 ) 

£0Hi£0y2Tft> ROMMl 0 4 0fcTs/ P d£5 7 nm, 

tyhSPwSO. 56^m£U ±^©HJg^J 1 <fc 0 t> Mv V £S< 
Ltz a R AMM 1 0 5 tOUTtt. ±Hi®^JK0!l l'£E L 

20 C10<h#, RAM«1 0 5 OBRft O^y i ^fltf li ROM 

Ml 0 4O^y5/3.^;Uffl^fit0Jt I I i — I 2 I a / I I i - I 2 

1 rom^ 175/181 = 0. 9 7t^ot d<D«k5K:, 1101 
»»ilC*^TRAMl«l 0 5 0l2gfc&0 7v xa^HfttRO 
Mfcttl 0 4 0y'yis3.7)l>m^mt<Dlt I I , - I 2 | ,/ | I x — I 

25 2 I rom^ tlffJ l^ili LTV>* 0 . 78^11. 3^T0lSH 
F*I<b&o£:. lOfcft, RAMi^l 0 5 tROMg^l 0 4tO«0 
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LfrU ROMi^l 0 4<D 1 1 TflMHSWSm, 0. 40T& 
ofc (mn = 0. 4 0) . u©i^l: 1 1 Tfl^pgm, 

5 £btC, ROMl^l04©7y7^3>b7XMRC(t 0. 1 

7T?*ofc (RC=0. 17) . £ © «k 5 7 v7J^ > h ^7. hfflR 

(Jt««3) 

10 Z<DitmM3T*te, RAMMl 0 5©I^$Gd$2 4nm, m*S 

Gw£0. 38tfmtl. ±^©HSS^J 1 £ 0 fcft 6 1 £S < t . SI4g 
Gw£8Kb£. fcfc, ROMjg* 1 0 4 iC^^Ttt, ±i£ ©USStfil 1 
i^CHUL fBS/W-fct* 10. 3mWtlfc. 

RAMl^l 0 5 0K»t9©:/y vi7;MI*Hii:RAM 

15 mmomm'&o-Jyzsz.-jjim^mtott i ^-^i/i i r i 2 

I 1. 5 6T?*:?fc. RAM^ 1 0 5 ©|H»ft©^ , y 5/ 

a.^JPM#M«»:ROM®*©^ , 'y->3.^;i/Mfii:<0H: I I x - I 2 I a 
/I Ii-I 2 l RO M(i. 4 8 8/ 1 7 7 = 2. 76T&ofc. dCDJ: 
o\Z. ±J6©HJfiJgl8lC*^TRAM<B« 1 0 5 ^3.:/ 
20 )Hf t i: R O Mt« 1 0 4 O / y y a ^if I <!: ©ft I Ii~I 2 
I ./ I I !- I 2 I ROM £LTfff:Ltr>«B<»:UT^S0. 78^±1. 
3^T©«ffl^^#<^nfc. d(Dfc&> RAMSil0 5tROMl 

RAMfi*10 5Ol lTi^iKm n tt, 0. 54T& 
25 ofc(m 11 =0. 5 4)o Z.<D£o \z 1 1 Tff fWm, ^/.hS^fe 
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RAMI^I 0 5(D7y7;^>h7XhiRCii, 0. 3 
7TSofc (RC=0. 3 7). RAMM 1 0 5 0)M.±K%m 

R t „ pSA „«2 0. 8% (R top =20. 8%), ROMi^l0 4Ol 
5 7CStt¥R topROM ^2 2. 9 % (R topRAM = 2 2. 9X) T?*ofc. 

R t opROM/R.opRAM= 2 2. 9/2 0. 8 = 1. 1 

Utt$>#|4) 

dOJttS^MTte, RAMM 1 0 5<D#fSS£Gd£7 4nm, 
10 Gw£0. 4 8 um£U ±j£©£Mm <fc0t>i*6 1&8KI/&. fc 
ROMi^l 0 4fcCH>TfcJ:, ±^OHJfiWl ilWIDlCLfe. 
ffifi/W-tt. 12raWtLL 

RAMMl 0 5 ©ffigkifO^'y RAM 
««©Eft^o^y>i^m^«ti:OH: I I , - I 2 I / I I !~ I 2 
15 l.tt, 2. 4 1T*ofc. RAMg^l 0 5 O&tit&Wfy is 

^^)^m^mtROMm^(D^y^=L^)vm^mt<Dit i i 1 2 1 a 

/I I i - I 2 I romH- 6 9 3/ 1 7 7 = 3. 9 2T'&ofco C©<t 
5^ ±5E©HJiUgSitC*^TRAMfil«l 0 5<DfB^<D^^ va.-7° 

HfitROM««i o 4oyu/->^.y;wft^fitt©it I I x — I 2 

20 I ./ I I x - I 2 I RO MtUT»*b^l6HtLT^«0. 78£U1. 
3&>T<Dm®&±£ <ftntCo ZOtctb, RAMSUl 0 5iROMi 

«i o 4 tomomtoo iTh7y^>mnt. 

RAM®^10 5©1 lTi^Im!,^ 0. 6 7T$> 
ofc (mj j = 0. 6 7)„ 
25 R AMilt 1 0 5 (DM±Km^R ,o P ram 1 3 . 3% (R 

to ,= 13. 3%), ROMiil04©M!W$R topROH tt2 2. 
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9% (R,opram=2 2.9%) T&ofc. CVTz®. R t 0 vR o M / R , 
opram= 2 2. 9/ 1 3. 3 = 1. 7 2TSofc. 

COct^lC, Mf§JUcT*R topR0M , R t0pRAll a<*#<J|fc5fc«K tf 

5 
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W * <D 0B H 

1. M (50) ±(C>&< tfctg^fcglfEM (5 2) £WbT&£ 

5 tm. ffi£. n±^muRAumm d o 5) <t. m±<D&vimtzR 

OMS« (104) <h^|Wl-x^7;^ffi±(lWL, 

URAummz\t, o*7)v*^rz>m (6i) #ts:tt£>nTfto» 
mROMmmzit, EFu^m^ntzmm^^v^y bm (6 0) \z 

ftfi7 7 0~7 9 0 nm, ^*U>XR|Pft^0. 49~0. 51© 
15 ftVyZTVf&m^TMmLtzmSlZ, 

m. r a u m m <d e f m m m m ^ * is m ? z> m 1 1 b m m. <d y v ~> ^ -f ) v 

fI^ffi<DJt I I x - I 2 I / I I j- I 2 I a fr\ 1 . 0 5Fi±2. 0£^ 
20 2. iRAMSH (10 5) tWiR OM 

®^ (104) i/a.7)Vfmmt(D)t i i ! - 1 2 i ./ i 1 1 — 
25 3. ss (50) ±\z'ptz< tbttmtmtmm (52) swL-cfc* 
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tzm, n±wtj-RAumm (105) t. f?£0*njtefcR 
oms^ (104) tzm-y'jzzmtizmL. 

mRAummzit. v*?)v*%rz>m (en rsit^t^o, 

(DUftzmmvimtL. mm^m^Lmm^\zn^m^-^^m^-r 

iROMMIIli, EFM^WSnfcflia^yU tf 5; hai (6 0) 
10 &:S7 7 0 ~ 7 9 0 nm, HfaU>Xmn&ifiO . 49~0. 5 1 (D 

% tr v v 7 y y &m ^ T«!l£ L \Z. 
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